presence in the latter of marked periand endo-arteritis and of interstitial neuritis, and in this, I believe, lies the explanation of the symptoms. The diseased vessels and nerves are probably abnormally sensitive to the irritants I have already mentioned, and under the action of these irritants exudation of lymph and serum readily occurs and is only slowly and imperfectly absorbed. This gives rise to local oedema, swelling, and tension, with pressure on the inflamiied nerve-twigs, causing pain, aching, and a feeling of weariness. Owing to the changes in the vessels reabsorption of the exudation is relatively slow and imperfect, and hence the persistence of the symptoms and the stiffness. The mechanical aid which movement and massage give to absorption of the exudate would also explain the beneficial effect of these remedies.
In conclusion, I would like to say a few words about the subcutaneous rheumatic nodules which sometimes occur in acute rheumatism, and which were described in this country in 1881 by Barlow and Warner.' As is well known, these appear often in crops which frequently all disappear in a few days. So characteristic is this that in France, where they have been exhaustively studied, the term " ephemeral " is applied to them. Many of them, however, are not very ephemeral, as they sometimes persist for weeks or longer. Their histological characters are those of rapidly proliferating fibrous tissue with numerous vessels showing peri-and endo-arteritis and many capillaries. The great difference between them and the lesions of chronic fibrositis is the occurrence in them of large necrotic areas where the newly formed tissue is already breaking down. This allows of their rapid absorption and explains their "ephemeral" character. The longer they persist the more fibrous they become, and they may remain permanently in a fibrous condition.
Mr. KENNETH W. GOADBY: All the divisions of fibrositis have a common pathological basis-namely, the inflammation of fibrous tissue, mainly that acting as a supporting and insulating medium for muscles, nerves, and peri-articular structures of joints. Fibrositis is sometimes used to indicate fibromyitis alone, but the term should be applied in its. more general sense.
According to Osler, fibromyitis follows rheumatism, is associated with painful and often swollen muscles which become swollen and flabby, the symptoms indicating an interstitial inflammation of the connective tissue surrounding the muscles, followed in severe cases I Traits. Itternat. Med. Congr. (7th Session), Lond., 1881, iv, pp. 116-128. Goadby : Discussion on Fibrositis by secondary degeneration in the muscle-fibres themselves. Many of such cases are associated with pain along the nerve-sheath, where the fibrous thickening of the sheath may be often felt; a condition often referred to by the patient as neuritis, although pathologically a neuro-fibrosis. Should the inflammation remain persistent, or the causative agent continue in operation, the tendon-sheath may be affected, the muscular tissue or subcutaneous tissue becomes swollen and oedematous, pitting on pressure. The cedema may persist, fibroid changes taking place, resulting in permanently thickened structures. The lymph channels and lymph spaces are no doubt involved in this exudate, and whether we adopt the views of Starling and Cohnstein, the mechanical method of lymph production, or the secretory theory of Asher, Hamburger, and Lazarus Barlow, we must admit the action of some toxic agent which modifies the normal process of lymph production and removal.
In those instances where a toxic substance is known definitelv to exist in the tissues, as for instance, in the vicinity of acute inflammation due to infection of the staphylococcus or streptococcus, tissue cedema occurs, not only due to the mechanical blocking of the vessels, but to the action of the toxins themselves, whilst similar' and probably linking phenomena between the 'early stages of fibrositis and acute infective processes are the cedemas met with in serumn rashes (anaphylaxis) and the blebs of urticaria.
From the inception of bacteriology the processes related to bacterial infection have always been those acute affections in which the demonstration of the causative agents is direct and easy, and it is only of recent years that attention has been directed to the action of bacteria and their poisons in more chronic forms of disease where the demonstration of the infecting agent is rarely easy, and often impossible to find at the site of the chief pathological change. Considerable evidence exists to show that in the normal organism bacteria are constantly finding their way 'into the tissues; thus Ruffer found that leucocytes were present on the intestinal mucosa and had engulfed bacteria. Bizzozero and Ribbert found that bacteria could be demonstrated in normal mesenteric glands. Nicholls and Ford proved that bacteria could be recovered from healthy organs. Wrosezek found that by feeding animals with non-pathogenic chromogenic organisms these might be recovered from the internal organs, although there was no lesion of the alimentary tract, and both Adami and Schnitzler attribute to this type of sub-infection those cases of cryptogenic infection Balneological andl Climatological Section occasionally met with. There is little doubt that bacteria normally gain entrance to the blood-stream, that normally these organisms become destroyed, but that they may, and undoubtedly do, settle down in various internal organs, as a rule without causing any pathological lesion. Without labouring the point further we may consider that subinfection is a regular, almost normal, process of the human organism. On the other hand, the physiological explanation of certain transudates as due to alterations of osmotic pressure or salt concentration is no doubt accountable for certain forms of tissue cedema. But even in such instances the altered metabolic change predisposes to localized sub-infection. Whilst recognizing such a fact, I would submit for your consideration that a considerable number of cases of fibrositis and its allied conditions may be traced to the action of bacteria or their toxins, and that although the evidence I submit does not contain the one clinching fact-namely, the cultivation of organisms from the actual site-yet the inferential and circumstantial evidence is too strong to neglect. I have for a long time been struck by the fact that when treating post-nasal catarrhs, inflammation of the mouth of various types, and other allied diseases, by means of vaccines, that certain associated symptoms classed under the general term "rheumatism," but without articular involvement, have reacted in an extraordinary mnanner, with the improvement of the suppurative lesion.
I have collected a certain number of these cases in tabular form, classing them according to the severity of the symptoms exhibited. In all the cases dealt with, a complete bacteriological examination was undertaken of the actual focus of infection, and of the urine, and in a few instances of the feces as well. The bacteria from such sources were carefully isolated, and submitted to various tests to determine, if possible, the infecting organism in the given instance. Use was made of (1) The presence of organisnms englobed by the phagocytes on the examination of direct smears.
(2) The phagocytic and opsonic behaviour of the patients' serun towards the isolated organisms.
(3) The alteration in the clinical symptoms upon the use of vaccines prepared from the killed cultures of such organisms.
(4) In a certain number of instances examination of the behaviour of such organisms upon inoculation into animals.
which gave agglutination of the patient's serum and a low opsonic or phagocytic index, and were found in considerable numbers in the pus or other material examined, were the first ones used. On testing these organisms on the tissues of animals (rabbits), they were found to exhibit a very low degree of virulence, practically no suppuration being produced locally when up to two whole agar cultures (twenty-four hours) were used for inoculation. The inoculations were made in the vicinity of joints or tendons, or in the subcutaneous tissue in the vicinity of muscles. Although no suppuration followed these injections, swelling and fibroid changes occurred in the surrounding tissues, in many cases leaving permanent fibroid thickening. When the inoculations were in the vicinity of the joints, very pronounced fibroid peri-articular increase occurred; in several instances swelling of a tendon in other situations than that inoculated occurred.
An attempt was made to recover the organisms from the sites of inoculation from the animals. If the swelling was very persistent, the organism could be recovered at the end of three weeks; but, as a rule, in ten days' time aspirated fluid or direct curettings of the infected area proved sterile on culture. Notwithstanding this, progressive changes were seen to have taken place. These negative results confirm the results I have obtained in making cultures from cedematous and fibro-cedematous swellings in man; in ten cases the cultures all proved sterile.
It must be remembered that in attempting cultivations from a swollen tendon or areolar tissue in man, the chances of meeting with the organism are remote; very few organisms are likely to be present, and the small area infected by the culture gives very little chance of finding the actual organisms. But that organisms do exist in these situations is strongly suggested by the two following cases Case I.-A peri-articular arthritis, with considerable swelling of hands and feet, some alteration in both elbow-joints, and with constant pain referred to various situations, tenderness, but not pain, elicited by digital examination of many nerve-trunks; slightly oscillating temperature running up to 99.50 F. Examination of the patient failed to discover any obvious source of infection, the urine proved sterile, and examination of the mouth and the post-nasal spaces was negative, so far as pathological lesions were concerned. There was, however, some evidence in the mouth that old inflammation had occurred, and cultivations made from both nose and throat and mouth showed the presence of a certain number of streptococci, of two varieties: (a) The common Balneological and Climnatological Section mouth streptococcus; (b) an organism nearly related to the Streptococcus frecalis. Vaccines were prepared from the streptococcus, but no alteration of the temperature occurred even with a dose of 300 million, and no change in the clinical symptoms was observable. Two other organisms isolated from the mouth were also used, and with a like effect. Massage was therefore given to the swollen areas, hands, and feet, and Bier's bandage applied, and the following morning a catheter specimen of urine taken which showed the presence of organisms. At the end of four days the urine was sterile again. The same process was then repeated, and the same organism again obtained from the urine. A vaccine was therefore prepared of the bacillus thus obtained, and the first injection gave a definite temperature reaction with general exacerbation of pain over the body. The vaccine was continued, and the temperature gradually assumed normal limits; the swelling and cedema of the hands very largely disappeared. The organism obtained from the urine was a diplobacillus resembling in many characters the Bacillus necrodentalis.
Case II.-In this case a similar line'of treatment was adopted, and in this instance a streptococcus was obtained, and similar results followed the inoculation of this organism.
In the following tables I have epitomized for the sake of brevity a series of cases in which a complete bacteriological examination has been made, and in which the symptoms of fibrositis of muscle, nerve, and tendon have seemed to be definitely related to the organisms specified, in that the administration of the corresponding antigen has resulted first in an exacerbation of the symptoms, temperature reaction, ultimately followed by amelioration, and in many cases by complete disappearance of the symptoms.
For the sake of brevity, and to avoid dealing with the clinical facts of the cases, I have divided the cases in which the organisms were obtained into three classes (A) Those with simple rheumatism or rheumatic symptoms and without involvement of articular structures. (B) Those exhibiting similar symptoms to Class A, but with the addition of inflammation and fibrous metamorphic changes in nerves and peri-articular structures.
(C) Those exhibiting symptoms of the previous two classes, but with definite changes in the joints, as evidenced by digital examinations and skiagraphs.
The urine for examination was obtained by means of a sterile 43 catheter in every instance. Only five examinations of fteces were made, but in these cases only was there any clinical indication for such bacteriological investigation. In eleven of the urine examinations only was a positive result obtained; the remaining twelve were negative. In the tabulation of the organisms found, the ordinary short chain streptococcus of the mouth, the sarcinae, and the class of anaerobe found in the mouth and nose are not tabulated. A streptococcus may be obtained in all normal as well as abnormal mouths. On the other hand, three main types of streptococcus have been observed:
(1) A streptococcus growing out into very long chains, many hundreds of cocci going to the chain. This organism is often found in the urine, and was observed in the urine in three of the cases, and in all three it was present in the mouth or nose.
(2) A streptococcus with much larger cocci than the previous one, tending to rapid involution, with transverse divisions in the individual cocci. It frequently occurs in agar cultures and also even on fluid media in a conglomerated mass, and is the organism usually known as Streptococcus conglomieratus.
(3) A streptococcus closely resembling the staphylococci in its microscopical characters: it has a fine growth, not unlike a feebly growiing staphylococcus. On fluid media, however, it grows out into chains, but on agar is in staphylococcal form. I call this organism Streptococcus medius.
An attempt was made to differentiate these streptococci by means of the carbohydrate tests suggested by Gordon, Andrewes and Horder, &c., but the fermentations were so irregular that it was difficult to class the organisms by this means. As a general rule, the long chain streptococcus and the Streptococcus conglomneratus do not ferment manitol, whereas the Streptococcus medius does. This organism may be regarded as the Streptococcusfacalis. The Micrococcus catarrhalis was present in a certain number of cases, but in only one case, as will be seen in Table III , was any increase in the rheumatic symptoms produced by its use.
In obtaining the bacteria from the mouth two methods have been adopted:-(a) Using the expressed pus from the gum margin in cases of alveolar suppuration, after first cleansing the parts with dilute lysol, and gently expressing a bead of pus on to a small platinum loop.
(b) The removal of one or other of the affected teeth, syringing out the socket with sterilized distilled water, and removing a portion of the alveolar bone with a sharp spoon. (Even when this method is adopted, the Micrococcus catarrhalis may be found, probably having penetrated into the tissues in conjunction with the other bacteria, as films made from the curettings frequently show Gram-negative cocci, a fact which I pointed out in my Erasmus Wilson Lecture at the Royal College of Surgeons some time since.) (c) In obtaining cultures from the nasal passages a sterile spring speculum was used for the anterior nares. For the posterior nares a bent platinum loop was used, passed rapidly behind the soft palate and withdrawn without touching the sides of the cavity: before making the agar smear the wire is bent straight with a pair of sterile forceps. Thread-forming bacillus with Babes-Ernst granules isolated from mouth and urine. (x 1,000.) Two other organismns were found with considerable frequency. The Streptobacillus malw3, an organism in many ways resembling the streptococci, but distinguishable fDom them by the curious oat-shaped form in which its usual development takes place, and the Diplobacillus necrodentalis, which was also found ina the depths of the alveolar process as well as in the pus from the posterior nlares. The Staphylococcus viscosus, an organism somewhat resemblinig the Micrococcus catarrhalis, but forming a firm, hard gelatinous colony, the whole of which comes away with a platinum needle, is to be regarded as an ordinary saprophyte of the mouth.
6Goadby: Discussion on Fibrositis
In examining the post-nasal spaces the long chain streptococcus is frequently found, together with various mouth organisms, mainly the streptobacillus, with the Bacillus necrodentalis. The Micrococcus catarrhalis may, of course, be found at times, but this organism did not appear in the three cases in which the post-nasal space was the only site of inflammation. In one case the Bacillus coli commitunis was present, and in one the Bacillus septus.
In Class B, of ten cases of urinary examination. six showed the presence of bacteria; and in Class C, of seven cases examined, four showed the presence of bacteria. It will be seen on reference to FIG. 2. Streptobacillus male, twenty-four hours' agar cultivation, stained Gram. (x 1,000.) Classes B and C that both streptococci and the Streptobactillus malae were found in the urine, and could be distinguished one from the other. The Streptococcus conglomeratus was not found, the two organisms found being the long chain streptococcus and the Streptococcus medius. The streptobacillus was found in Classes B and C, but did not occur in Class A. No other mouth organisms were isolated from the urine, though I have met with both the Micrococcus catarrhalis, Friedliander's bacillus, as well as Micrococcus gingiva and Saccharomyces buccalis in other cases where the only site of localized affection has been either the post-nares or the mouth.
The long chain streptococcus is exceedingly difficult to eliminate 46 from the urine. At the present time I have under observation three cases in which this organism persists in the urine, notwithstanding a nine months' course of vaccine and treatment at Harrogate and Marienbad, and the clinical symptoms, though less, are still in evidence. Other cases show recovery coincidentally with the disappearance of the organism from the urine: one examination is not sufficient to base an opinion upon, as is also the case with chronic infection elsewhere. The relationship of mouth and nose infection, and the excretion of the organism by the urine, and the presence in most of the cases of gastro-intestinal disturbances of. fermentative type, generally unassociated with pain, emphasize the close relationship, well known to exist, between " rheumatism," using the word in its widest sense, and intestinal inadequacy; not only this, but many forms of "gout" are brought under suspicion, such as gastro-intestinal crises, &c.
In concluding this contribution to "fibrositis" I would submit to your consideration:-
(1) That the bacteriological evidence I have adduced points to the probable exciting cause in a large proportion of cases.
(2) That a proper bacteriological investigation of nose, mouth, urine and faeces greatly assists in the proper understanding of the disease complex.
(3) That the presence of chronic infection of the upper part of the alimentary canal, even though it be apparently small in amount, is a potential source of danger. (2) Urine (7) Faeces (2 
